Event-related potential (ERP) and other functional imaging studies often demonstrate age-related increases in anterior neural activity and decreases in posterior activity while subjects carry out task demands. It remains unclear whether this ''anterior shift" is limited to late cognitive operations like those indexed by the P3 component, or is evident during other stages of information processing. The temporal resolution of ERPs provided an opportunity to address this issue. Temporospatial principal component analysis (PCA) was used to identify underlying components that may be obscured by overlapping ERP waveforms. ERPs were measured during a visual oddball task in 26 young, 26 middle-aged, and 29 old subjects who were well-matched for IQ, executive function, education, and task performance. PCA identified six anterior factors peaking between $140 ms and 810 ms, and four posterior factors peaking between $300 ms and 810 ms. There was an age-related increase in the amplitude of anterior factors between $200 and 500 ms, and an age-associated decrease in amplitude of posterior factors after $500 ms. The increase in anterior processing began as early as middle-age, was sustained throughout old age, and appeared to be linear in nature. These results suggest that age-associated increases in anterior activity occur after early sensory processing has taken place, and are most prominent during a period in which attention is being marshaled to evaluate a stimulus. In contrast, age-related decreases in posterior activity manifest during operations involved in stimulus categorization, post-decision monitoring, and preparation for an upcoming event.
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Introduction
Functional neuroimaging studies commonly report an ageassociated increase in anterior neural activity when subjects carry out a task (Davis, Dennis, Daselaar, Fleck, & Cabeza, 2008; Grady, 2000; Reuter-Lorenz & Sylvester, 2005) . The current temporal resolution of fMRI limits the ability to determine when along the information processing stream these age-related differences take place. However, this issue can be effectively addressed through the investigation of event related potentials (ERPs). Most ERP studies have focused on the age-related augmentation in frontal activity during relatively late processing, as indexed by the anterior P3 (P3a) component (Alperin, Mott, Rentz, Holcomb, & Daffner, 2014b; Fabiani, Friedman, & Cheng, 1998; Friedman, Kazmerski, & Fabiani, 1997; West, Schwarb, & Johnson, 2010 ). An outstanding question involves the extent to which the age-associated increase in anterior activity is limited to late cognitive operations or is present throughout the information processing stream. It is also unclear whether the age-related augmentation in anterior activity reflects a maladaptive or compensatory response (Friedman et al., 1997; Reuter-Lorenz et al., 2000; Riis et al., 2008; West et al., 2010) .
In addition to the common finding of an age-related increase in anterior activity, ERP researchers often report an age-related decrease in posterior activity (Ally, Simons, McKeever, Peers, & Budson, 2008; Anderer, Semlitsch, & Saletu, 1996; Fjell & Walhovd, 2001; Friedman et al., 1997; Wolk et al., 2009 ). For example, in ERP research, older individuals frequently exhibit a smaller posterior P3b (Anderer et al., 1996; Fjell & Walhovd, 2001; Friedman et al., 1997) or late positive component (LPC) (Ally et al., 2008; Wolk et al., 2009 ) than younger adults. It remains to be determined whether age-related reductions in posterior activity are limited to late cognitive operations or occur throughout the processing stream.
